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vehicle consists of four layers. The first layer is made 
of ar amide fibre mat 

with a unit weight of 130 g/sq.m., the second layer is rock 
wool or basalt wool 

(1500g/bq.m) , the third layer is a textile material, pref. 
rayon or carded wool 

(800 g/sq.m.) and the fourth layer is made of a polyester 
fibre mat 

(150g/sq.m). The side toward the engine is best lined with 
aluminium foil. 

USE/ADVANTAGE - This lining combines good sound absorption 

with a long service 

life. 
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EQUIVALENT-ABSTRACTS: A sound-damping lining of the engine 
space of motor 

vehicles consisting in a multilayer formed element of fibre 
material which has 

been shaped by the application of pressure and heat to 
constitute the formed 

element with the creation of areas of defined presettable 
compression, 

characterised in a first layer (1) facing the engine in a 
thermally highly 

loadable plastic fibre material, with a surface weight of 
50 to 300 g/m2, a 

second layer (2) in an inorganic thermally highly loadable 
fibre material, with 

a surface weight of 500 to 5000 g/m2 and a third layer in a 
textile fibre 

material with a surface weight of 300 to 3000 g/m2 . (5pp) 
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ABSTRACTED-PUB-NO: DE 3818301A 

BASIC-ABSTRACT: A noise insulating lining for the engine 
compartment of motor 

vehicles is made of two layers. A first layer is made of 
inorganic fibre 

material such as rock wool, ceramic, quartz and glass 
fibres which have been 

solidified by a heat resisting binder. A second layer is 
made of carbon fibres 

and produced as a needleloom mat from staple or cut fibres. 

The two layers are 
bonded by an adhesive based on melamine. 

ADVANTAGE - This combines good sound insulation with 
thermal insulation for 
temperatures up to 500 deg.C. 

ABSTRACTED-PUB-NO: DE 3818301C 

EQUIVALENT-ABSTRACTS: A noise insulating lining for the 
engine compartment of 

motor vehicles is made of two layers. A first layer is 
made of inorganic fibre 

material such as rock wool, ceramic, quartz and glass 
fibres which have been 

solidified by a heat resisting binder. A second layer is 
made of carbon fibres 

and produced as a needle loom mat from staple or cut 
fibres. The two layers 

are bonded by an adhesive based on melamine. 

ADVANTAGE - This combines good sound insulation with 
thermal insulation for 
temperatures up to 500 deg.C. 

EP 428786B 

A sound reducing liner for the engine bay of motor vehicle, 
the liner 

consisting of a shaped body having a plurality of layers 
which are joined to 

each other under the influence of heat and pressure with 
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the addition of a 

binding compound, where one of the layers consists of an 
inorganic, thermally 

loadable fiber material which is bound by a binder, 
characterized in that the 

layer (3) facing the motor is made of a thermally loadable 
carbon fiber 

material which is not bound by a binder, and where binding 
compound (4) 

contains melamine resin. 
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(57) A self-supporting, heat and sound insulating cowling for internal-combustion engines of motor vehicles comprises a 
plurality of layers which have been compression-moulded under the effect of pressure and heat to form zones of defined- 
predetermined compaction. The cowling comprises, on the engine side, a thicker, heat insulating and sound insulating layer 
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fibrous material, facing away from the engine, cures to form a self -supporting support layer. 25 to 35% by volume of it 
consists of 25 to 50 mm long glass fibres and the rest consists of either a high temperature resistant polyester resin and 
mineral filler or polypropylene. This support layer may be covered on the bodywork side by a layer (5) of non-woven 
polyester or polyacrylonitrile fibres. 
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1 

A cowling for j nternal-combustion engin es. 
of motor vehicles 

The invention relates to a self-supporting, heat and 
sound insulating cowling for internal-combustion engines of 
motor vehicles, as is known from commercial vehicles mass- 
produced by the applicant. 

In the known construction, the cowling is fitted on 
both sides of the engine, mounted underneath the driver's 
cab, in the region between the frame side member and the 
underside of the driver's cab. 

German Of f enlegungsschrif t 3,601,204 discloses an 
absorption moulding which comprises a plurality of nonwoven 
layers and may serve for such sound insulating cowlings for 
the engine compartment of motor vehicles, but which is not 
dimensionally stable. The already known absorption moulding 
comprises a top layer, on the engine side, of synthetic 
fibres, an adjoining heat insulating and sound absorbing 
layer of inorganic fibrous material which can be subjected 
to high thermal loads, and a further absorbing layer of 
organic fibres. This moulding is unsuitable in cases where 
there is high thermal loading, since both the synthetic 
fibrous material of the top layer and the organic fibres are 
in the long term damaged or destroyed by the high 
temperatures in the engine compartment. As mentioned, the 
absorption moulding itself is also not dimensionally stable 
and has to be installed together with a dimensionally 
adapted support shell, to be produced separately. Thus, a 
cowling produced in this way obtains the self-supporting 
characteristic mentioned at the beginning only by having the 
separate support shell, as a result of which the effort 
involved in producing the cowling itself, as well as the 
effort involved in installation, that is, ultimately the 
costs for the ready-fitted cowling, are relatively high. 

In German Patent Specification 3,818,301 there is 
likewise described a noise insulating moulding for the 
engine compartment of motor vehicles in which inorganic 
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fibrous material, which can be subjected to high thermal 
loads and is bonded by a binder, is covered on the engine 
side by a carbon-fibre material by means of a joining medium 
containing melamine resin. This moulding is intended to have 
good noise insulation and also is suitable for use as a 
thermal insulation up to a temperature range of about 500 °c. 
It is in this case also envisaged that the moulding is 
provided with a layer of carbon fibres towards the bodywork. 
This layer of carbon fibres is intended to provide certain 
mechanical protection for the sensitive layer of inorganic 
fibrous material. Altogether, the moulding described there 
also does not constitute a dimensionally stable cowling for 
the engine compartment of motor vehicles, but has to be 
paired with a dimensionally adapted support shell in order 
for it to be able to form a self-supporting cowling; thus, 
a self-supporting cowling formed by the pliant absorption 
moulding just described would also be relatively expensive. 

The present invention seeks to develop a cowling in 
such a way that, while retaining the noise insulating and 
heat insulating effect and the self-supporting 
characteristic, the cowling is easier to produce and 
install . 

According to the present invention there is provided 
a self-supporting, heat and sound insulating cowling for 
internal-combustion engines of motor vehicles, comprising an 
absorption moulding adapted to be on an engine side within 
the cowling and formed by a plurality of nonwoven layers, 
and a dimensionally adapted support shell, arranged on the 
side facing away from the engine within the cowling and 
stabilising the absorption moulding in its intended shape 
and installed position, the nonwoven layers of the 
absorption moulding being compressed to form zones of 
predetermined compaction and the absorption layer of the 
absorption moulding which serves for sound absorption and 
thermal shielding of the engine heat containing inorganic 
fibres, wherein the support shell is structurally integrated 
with the absorption moulding to form a single compression- 
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moulded part by there being moulded on the side facing away 
from the engine of the effectively absorbing nonwoven layers 
of the cowling a very substantially pore-free, about l to 
5 mm thick support layer compressible together with the 
effectively absorbing nonwoven layers of the cowling to form 
a uniform moulding and of which 

- 25 to 35% by volume consists of 25 to 50mm long glass 
fibres and otherwise either 

a) contains 25 to 35% by volume of a high temperature 
resistant polyester resin and 35 to 45% by volume of 
mineral fillers or 

b) contains 65 to 75% by volume of polypropylene. 

Thanks to the special composition of the material 
for the base layer, the latter can be moulded together with 
the other effectively absorbing nonwoven layers in one and 
the same compression moulding operation to form a uniform 
dimensionally stable workpiece, that is to form a uniform 
self-supporting cowling, whereby not only the production of 
the cowling, but also its installation is made significantly 
easier and cheaper. Due to the different composition of the 
individual layers, a different characteristic of the layers 
is achieved in spite of the same pressures and temperatures 
for all the layers. The nonwoven layers remain adequately 
loose for the required absorption effect, whereas the 
support layer is pore-free, hard and rigid. Of the two 
alternatives for the support layer, the design according to 
alternative a) is intended for high temperature loading of 
the support layer up to, for example, about 5 00 °C, whereas 
the design of the support layer according to alternative b) 
is intended for cases of lower temperature loading, for 
example up to about 200° C, and/or the requirement for good 
noise insulation. 

Preferably, when the support layer contains 25 to 
35% by volume of a high temperature resistant polyester 
resin and 35 to 45% by volume of mineral fillers, the 
mineral filler for the support layer contains quartz sand. 
The effectively absorbing nonwoven layer of the cowling may 
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contain about 85 to 96%, preferably 94%, by volume of basalt 
wool and otherwise phenolic resin binder. The effectively 
absorbing nonwoven layer of the cowling may be provided on 
the surface facing the engine compartment with a top layer 
consisting of a carbon-fibre material. 

Preferably, the support layer contains 65 to 75% by volume 
of polypropylene, the effectively absorbing nonwoven layers 
of the cowling containing a nonwoven layer or consisting 
completely of a nonwoven layer of which about 70 to 80%, 
preferably 75%, by volume is composed of synthetic and/or 
textile fibres and the rest is composed of phenolic resin 
binder. 

Preferably, the surface of the support layer is 
provided with a 0.5 to 2 mm thick covering layer of cotton 
fibres, polyester fibres or polyacrylonitrile fibres. 

Two exemplary embodiments of the invention are 
described below by way of example and represented in a 
drawing, in which: 

Fig- 1 shows a partial cross-section through a first 
embodiment of a one-part self-supporting cowling 
part and 

Fig. 2 shows a partial cross-section through a second 
embodiment of a cowling part. 

Figure 1 shows the self-supporting cowling 1 which 
can be subjected to relatively high thermal loads, 
comprising the absorption layer 2, compression-moulded from 
a nonwoven layer of inorganic fibres, and the support layer 
3, consisting of glass fibres, mineral filler and binder, 
compression-moulded together with the absorption layer 2 and 
thereby compacted pore-free and cured. The heat-resistant 
absorption layer 2 consists to a great extent, for example 
94% by volume, of mineral fibres, in particular basalt wool, 
which are mixed with a binder, for example with 6 % by 
volume of phenolic resin binder. Thanks to the relatively 
low binder content in the absorption layer, this layer - 
apart from the edge zones with extremely high pressure per 
unit area - continues to contain pores even after the joint 
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hot press moulding operation and, because of this, has a 
good heat insulating and sound insulating effect. In the 
support layer 3, on the other hand, the fibre content is 
considerably lower than in the absorption layer 2; to be 
precise, only a quarter to about a third of the support 
layer consists of inorganic fibres, in particular of glass 
fibres. The remaining, greater part of the constituents of 
the support layer is predominantly made up of inorganic 
filler and otherwise resin binder. In order to obtain in the 
hot press moulding of the cowling part a stable, cured 
support layer 3 which can be subjected to high thermal 
loads, a high temperature resistant polyester resin is used 
as binder. Quartz sand has proved to be particularly 
suitable as mineral filler for the support layer. 

The absorption layer 2 facing the engine is provided 
with a top layer 4 of carbon fibres. This top layer on the 
engine side preferably has a thickness of 1 to 2 mm and a 
weight per unit area of 100 to 150 g/m 2 . In the case of the 
exemplary embodiment represented, for visual reasons the 
support layer 3 is also provided on the outside with a top 
layer 5 having a layer thickness of about 1 mm and a weight 
per unit area of 100 to 150 g/m 2 , which consists of a 
polyester nonwoven or of polyacrylonitrile fibres. This top 
layer may also be bonded to the surface of the support layer 
3 by an interposed, heat-activatable adhesive film. 

Reference 6 denotes the edge zones of the support 
layer 3, which have a particularly high density and 
consequently also a high mechanical stability; to be 
precise, on account of an appropriate shaping of the 
compression mould, the fibres of the absorption layer are 
compacted pore-free in this region as well. This is achieved 
on the one hand by an appropriate shaping of the compression 
mould and a correspondingly high compressing pressure in the 
edge zones. In addition, in the edge zone the binder content 
can also be increased specifically in this location by 
spraying on binder resin. The openings required for fitting 
the cowling in the motor vehicle, for example screw through- 
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holes, can be punched out in these edge zones. 

The moulding is produced in one operation. First of 
all the material mixture for the support layer 3 , made up in 
a prefabricated nonwoven, is laid in the lower half of an 
opened compression mould and the material for the absorption 
layer 2, likewise prepared in nonwoven form, is placed 
thereupon. A carbon-fibre nonwoven is also placed onto the 
absorption material- The compression mould filled in this 
way is then closed and pressed together under the effect of 
heat, the cowling receiving its shape and the material of 
the support layer being compacted pore-free and compressed 
to form a cured, self-supporting layer having a thickness of 
1 to 5 mm. After the compressing operation, the thickness of 
the support layer in the centre of the moulding is normally 
3 to 5 mm and decreases towards the edge layers down to 
about 1 mm. Depending on the configuration of the cowling, 
during the compressing operation this material layer is 
compressed to a layer of about 50 mm thickness in the centre 
of the moulding and to about 5 mm in the edge zones, with a 
weight per unit area of 1500 to 3000 kg/m 2 . Since the 
support layer 3 and the absorption layer 2 contain binder 
dispersed within their fibres, this results in a good 
cohesion of the various layers in the hot press moulding of 
the cowling * 

The cowling 1', of which a portion is represented 
cross-sectionally in Figure 2, is intended in particular for 
a thermal loading up to at most 200 to 220°C; it differs 
from the exemplary embodiment according to Figure 1, which 
can be subjected to high thermal loads, in particular by the 
composition of the absorption layer 2' and of the support 
layer 3'. To be precise, here the support layer is designed 
virtually as a fibre-reinforced polypropylene moulding which 
is integrated in the cowling and of which about a quarter 
consists of inorganic fibres of about 25 to 50 mm in length, 
for example of glass fibres or of basalt fibres, and the 
rest of polypropylene. About three quarters of the 
absorption layer 2' is formed by synthetic and/or textile 
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fibres and the rest by phenolic resin as binder. The two top 
layers 4 and 5 are designed the same as in the example 
according to Figure 1. It is quite conceivable for both 
alternative configurations of the absorption layer to be 
provided in one and the same cowling, to be precise at 
points of higher thermal loading, well in excess of 200°C; 
for example, in the vicinity of the exhaust pipe, a nonwoven 
of inorganic fibres is placed on, and in the remaining 
regions, less subjected to thermal loading, a nonwoven of 
synthetic or textile fibres is placed on. 

The advantages which can be achieved by the self- 
supporting, one-part cowling according to the invention are, 
in particular, the inexpensive producibility and 
installation of the cowling, a good sound absorbing effect 
and - in the case of the configuration which can be 
subjected to higher thermal loads according to Figure 1 - 
the extremely high thermal loadability. The cowling can be 
fitted in all motor vehicles, both in passenger cars and in 
trucks, not only in the engine compartment of the vehicle 
but, if appropriately cut to size, anywhere where there are 
heat sources in a vehicle which have to be shielded off, for 
example exhaust pipes and turbo chargers etc. 
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Claims 

1. A self-supporting, heat and sound insulating cowling 
for internal-combustion engines of motor vehicles, 
comprising an absorption moulding adapted to be on an engine 
side within the cowling and formed by a plurality of 
nonwoven layers, and a dimensionally adapted support shell, 
arranged on the side facing away from the engine within the 
cowling and stabilising the absorption moulding in its 
intended shape and installed position, the nonwoven layers 
of the absorption moulding being compressed to form zones of 
predetermined compaction and the absorption layer of the 
absorption moulding which serves for sound absorption and 
thermal shielding of the engine heat containing inorganic 
fibres, wherein the support shell is structurally integrated 
with the absorption moulding to form a single compression- 
moulded part by there being moulded on the side facing away 
from the engine of the effectively absorbing nonwoven layers 
of the cowling a very substantially pore-free, about 1 to 
5 mm thick support layer compressible together with -che 
effectively absorbing nonwoven layers of the cowling to form 
a uniform moulding and of which 

25 to 35% by volume consists of 25 to 50mm long glass 
fibres and otherwise either 

a) contains 25 to 3 5% by volume of a high temperature 
resistant polyester resin and 35 to 45% by volume of 
mineral fillers or 

b) contains 65 to 75% by volume of polypropylene. 

2. A cowling according to Claim 1, wherein, when the 
support layer contains 25 to 35% by volume of a high 
temperature resistant polyester resin and 35 to 4 5% by 
volume of mineral fillers, the mineral filler for the 
support layer contains quartz sand, 

3. A cowling according to Claim 1, wherein, when the 
support layer contains 2 5 to 3 5% by volume of a high 
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temperature resistant polyester resin and 35 to 45% by 
volume of mineral fillers, the effectively absorbing 
nonwoven layer of the cowling contains about 85 to 96% by 
volume of basalt wool and otherwise phenolic resin binder. 

4. A cowling according to claim 3, wherein the 
effectively absorbing nonwoven layer of the cowling contains 
about 94% by volume of basalt wool and otherwise phenolic 
resin binder. 

5. A cowling according to Claim 1, wherein when the 
support layer contains 25 to 35% by volume of a high 
temperature resistant polyester resin and 35 to 45% by 
volume of mineral fillers, the effectively absorbing 
nonwoven layer of the cowling is provided on the surface 
facing the engine compartment with a top layer consisting of 
a carbon-fibre material. 

6. A cowling according to Claim 1, wherein when the 
support layer contains 65 to 75% by volume of polypropylene, 
the effectively absorbing nonwoven layers of the cowling 
contain a nonwoven layer or consist completely of a nonwoven 
layer of which about 70 to 80% by volume is composed of 
synthetic and/or textile fibres and the rest is composed of 
phenolic resin binder. 

7. A cowling according to claim 6 wherein about 75% by 
volume of said nonwoven layer is composed of synthetic 
and/or textile fibres. 

8. A cowling according to Claim 1, wherein the free 
surface of the support layer is provided with a 0.5 to 2 mm 
thick covering layer of cotton fibres, polyester fibres or 
polyacrylonitrile fibres. 

9. A self-supporting, heat and sound insulating cowling 
for internal-combustion engines of motor vehicles, 
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substantially as described herein with reference to and as 
illustrated in the accompanying drawings. 
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[S7] ABSTRACT 

A kit fur reducing, noise in motor vehicles having at le;ist one 
areal vehicle part, the kit having a sound-insulating assem- 
bly package having several layers and an at least partly 
interlaying air layer, lliis assembly package has at least one 
porous cushioning layer, a micro porous reinforcing layer 
which is liiiiilweighl. shiT and v penlv noruus, an air How 
resistance between R,-500 NsnT ' and R -2,500 Nsm" \ and 
a surface area of ml ; =0.3 kg.m 2 to mF=2.0 kgrrr. ("he- 
re in forcing layer has a stillness of B=0.05 Nm to B=10.5 
Nm. This permits replacing the weight of classic spring- 
mass-systcms for noise reduction in vehicles with a system 
at least 50% lighter. In addition to the dampening effect on 
oscillations, this kit absorbs sound and provides thermal 
insulation. Preferably, this multifunctional, ultralight kit is 
used to insulate the floor or firewall, or as a door lining or 
roof inner lining. 

101 Claims 7 Drawing Sheets 
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ULTRA-LIGHT, MULTIFUNCTIONAL 
SOUND-INSULATING KIT 

1'he present invention relates to a multifunctional kit tor 
lliL. noise reduction and heal insulation in ^ chicles, <iv.v\»iu- 
ing to the preamble of claim 1 

Large area! vehicle parts, such as floor sheeting, roof 
sheeting, boot lids, end taecs or doors and side coverings 
lend to deform, vibrate and oscillate on travelling on account 
of their low inherent stability This behaviour is convention- 
ally counteracted by mounting damping material, in particu- 
lar of heavy layers of bitumen. In order to reduce the 
transmission of travelling noises in the inside of the vehicle, 
in the automobile industry, since a long time, additionally, 
multi-layered sound insulation assemblies have been 
applied. In particular by way of" these sound insulation 
assemblies, noises from the vehicle motor, from the gearbox 
and auxiliary units, from exhaust systems but also wind and 
tire noises are eflectively insulated. These sound insulating 
assemblies as a rule are conceived as spring- mass-systems 
and all comprise an airtight heavy layer coupled to an elastic- 
spring layer in order to damp the vibrations ot the large areal 
car body parts and to insulate the airborne noise. 

Such a sound insulating package is for example 
described in LP-0'334'178 and comprises essentially a soft- 
elastic foam material layer which faces the car body part 
capable of oscillation and which acts as the spring of the 
spring-mass system, an almost compact, air-impermeable 
and consolidated layer of the same material, which acts as 
the mass of the spring-mass-system, wherein thus for con- 
solidation is incorporated into a frame of fleece or cut foam, 
as well as a decor covering or carpet layer arranged there- 
above. By way of this construction the weight of the heavy 
layer may be reduced up to 4(K,v and thus also the weight of 
the whole sound insulation system may be reduced with 
respect to the known spring-mass-systems, but however at 
the cost of the acoustic effectiveness. 

In LP-O'255'332 a sound insulating package is disclosed 
which with the help of a semi-flexible carrier layer, in the 
manner of a snap closure, is tenstoned against the vehicle 
roof. With this carrier layer a classic spring- mass-system of 
a resilient, sound -absorbing foam layer and of a visco- 
elastic, closed-pored heavy layer (filled with bitumen) is 
pressed against the vehicle roof. By way of the non-positive 
connection of the heavy layer to the vehicle roof the vibra- 
tions of this are damped better and the heavy layer no longer 
needs to cover the whole surface 

Generally spring-mass arrangements however lead to the 
onset of resonance in the sound insulation, which usually lie 
in the frequency range of the lower motor arrangements and 
here are particularly undesirable. This phenomenon as a rule- 
forbids an extremely light construction. 

It is the general desire of the automobile industry to 
reduce the weight of vehicles. Hi is his the result that 
increasingly also thinner and lighter car hotly parts are- 
applied, which leads to considerable acoustic disadvantages. 
Hie demands on the sound insulation assemblies are sig- 
nificantly increased by the use of lightweight car body parts. 

It is therefore the object of the invention to provide an 
ultra-light kit which also with lightwc ight car body parts, tor 
example of aluminium or plastic, has no loss of acoustic 
effectiveness. 

In particular a sound-insulating kit is to be provided 
which is more than MK? lighter than conventional sound - 
insulating assemblies and furthermore has good hcal- 
insulat ing properties 

According to the invention this object is generally 
achieved In a kit vuth tlx lealaies ot elatm 1 and is 
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particularly achieved in that the air-impermeable heavy 
layer with conventional spring-mass systems is replaced by 
a relatively thin, micro-porous and stiff fibre layer, or 
fibre foam composite layer This micro-porous fibre layer is 

* open -pored and has a relatively fngn airflow resistance. 
Lsscntial for the solution of the object set is the formation of 
an air layer in the sound -absorbing kit, the air layer prefer- 
ably lying between the areal car body part and the other 
layers. As a result basically the weight of the insulating 

iu mechanism with conventional spring-mass-sy stems is 
reduced in favour of an improved sound absorption. I~hc 
effectiveness of the kit according to the invention thus 
involves an optimal combination of sound insulation and 
absorption The considerable increase of the absorption 

is coefficients achieved according to the invention leads to the 
fact that this kit has an extremely light construction and also 
with lightweight car body parts have no reduction in the 
acoustic effectiveness, furthermore with the kit according to 
the invention surprisingly it has been found that there is also 

:o a considerable improvement of the insulation in the region 
of the normally oceuring onset of resonance 

In a first embodiment form the multi-functional kit 
according to the invention comprises essentially a soft- 
elastic, open-pored, spring layer facing the car body part 

25 capable of oscillation, this layer consisting of foam or fibre 
tleece, a micro porous and light stiffening layer, in particular 
a stiffly pressed fibre layer or fibre /foam composite layer, as 
well as a porous cover layer or carpet or protective layer 
arranged thereover. All these layers may be connected to one 

30 another to a composite part mechanically (stitched), or by- 
partial air-permeable adhesings. In a further formation of 
this embodiment form the kit according to the invention on 
the car body side comprises a light damping layer which is 
applied in a partial or complete-surfaced manner, which 

*s preferably lias a surface pattern according to pate nt IPO 474 
V>3 and is applied onto the cai body sheeting. In Hat regions 
of the car body a light "constrained-layer" damping of 
ultra-light bitumen and of a tension resistant foil of alu- 
minium or hbrc-re in forced plastic piper may be applied. 

4>) ["his is conventionally adhesed to the plating. 

further preferred embodiment forms are specified in the 
dependent claims of the present application. 

By way of the acoustic optimisation of the so ft -elastic, 
open-pored layer combined with the likewise open-pored, 

4s micropore) us fibre layer or fibre/ foam composite layer 
arranged thereover, one obtains a) a sound insulation with- 
out the onset of resonance, b) a sound absorption em the 
decor ot carpet side, which is already effective in the low 
frequency region, c) a heat insulation which is advantageous 

><> with vehicles with a very kiw fuel consumption and d) a 
considerable reduction in weight of more than SO r ; in 
comparison to the classic spring-mass constructieui with 
vehicles with a steel car boely, and with a simultaneously 
improved acoustic overall effectiveness. 

>s Subsequently the invention is explained in more detail by 
wav of a few embodiment examples and with the help ot 
figures With this there are shown: 

I K i I: a classic construction of a floe^r group, 
I Ki 2: the course of the absorption coefficients as a 
function ot the frequency tor the tle>or group according to 
lit. I, 

I Id 3: the course of the insulation as a function of the 
frequency tor the Iloor group according to l ICi 1. 

N(i 4 the principle construction of the kit according to 
^ the invention; 

I I < ■ 5 kit according to the invention fo 'he Moor 
ii;suialK ii oi .unci ci.el wall covcmig. 
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IKi. 6: the course of the absorption coefficient as a 
function of the frequency for the kit according to I I C i . 5; 

I Ki 7: the course of the insulation as a function of the 
frequency for the kit according to IKi 5; 

H(i. H a constiuctiou tbiougn a roof inner covering s 
according to the invention; 

i Ki. 9: a construction through a dooor covering accord- 
ing to the invention; 

I Ki. 10: a construction through an adhesed outer end 
wall according to the invention, i" 

1 Ki 11: a construction through an applied outer end wall 
according to the invention; 

The conventional h\x>r group 1 shown in IKi. 1 com- 
prises a sou tid insulating package 2 constructed of several 
layers, which is fastened on a Hat, i.e. areal car kxly part 3 r 
With conventional vehicles this car body part is manufac- 
tured of an approximately 0.S mm thick steel sheeting, 
which has an area-weight of approx 6.32 kg nr. On this car 
body part 3 there is mounted a damping layer 4, as a rule an 
approx. 2.2 mm thick bitumen-layer, with approx. 3.5 kg/nr :u 
surface weight. With this damping layer 4 essentially high 
frequeny oscillations are damped. Onto this damping layer 
as a rule a spring-mass system is loosely applied so that 
between the damping layer 4 and the spring-mass system 
there arises an approx 0 2 mm thick air layer 5. Hie :s 
spring-mass system comprises an approx. 15 mm thick fibre 
layer 6 with a spacial weight of approx. 70 kg/m' or an 
area-weight of appprox. 1,05 kg/nr. Insead of this fibre 
layer 6 also similarly heavy elastic foam layers are used. 
Connected to this is an approx. 2 mm thick, air-impermeable 30 
heavy layer 7 with an area-weight of approx. 4.0 kg m" on 
which in turn there is deposited for example an approx. 5.0 
mm thick carpet 8 of approx. (1.6 kg/nr surface weight. This 
classic floor group thus comprises a total surf ace weight of 
approx 15.47 kgnr ot which the area-weight of the sound *s 
insulation package 2 constitutes a part of approx. 9.15 
kg/nr. 

ITic curve 9 represented in I Ki. 2 shows the behaviour 
of the absorption coefficients as a function of the frequency 
of this floor group I. From this it can be clearly recognised 4') 
that this sound insulation package in the region of 200 II/. 
comprises a marked resonance absorption, and in the region 
above 500 11/ shows a clearly worse absorption which with 
an increasing frequency improves slightly. Ill is slightly 
increasing absorption is only caused by the properties of the 4s 
carpet. 

The frequency course 10 of the insulation, which is 
represented in I Ki. 3 and belongs to this floor group 1 
clearly illustrates the insulation of the high frequency sound, 
and shows an onset of insulation in the region of 200 11/ >>) 
which is characteristic for all spring-mass systems. 

With the use of approx. 1 1 mm thick aluminium sheeting 
instead of the approx. 0.8 mm thick steel sheeting as a car 
Nnjv part 3 with these conventional insulation systems the 
complete insulation is worsened by approx 6 dK and the vs 
onset ot resonance ut the insulation anil the resonance 
absorption are displaced to somewhat higher frequencies in 
the region about 250 II/. This is as a result of the halving m 
mass with the use of aluminium instead of steel 

The principle construction of the kit 41 according to the ^.i 
invention shown in IKi. 4 comprises essentially an areal 
vehicle part 11 and an assembly package 42 bearing thereon. 
Hi is* assembly package 42 comprises several la vers and by 
necessity a porous spring Liver 13 ant) a micropnnuis 
stiffening Liver 14 Ific porous spring layer 13 is preferably <^ 
formed from an opcn-poied foam layer Lhe micropo'ous 
stitLe nr.n: lave: consists ptet'eiably of ar. npcn-poicd iVmc 



layer or fibre foam composite layer which has a total airflow 
resistance of R,=500 Nsm" 1 to R,=2500 Nsin" \ in particular 
from R,=^0O Nsm"^ to R,=2000 Nsrrf \ and an arcal-rnass 
of nv-0.3 kgnr to m,-2.0 kgnr, in particular of m^-0.5 
kg iiT tu in,. = 1 .6 kg m I \>r helping, further layers 2 1 and 
23 mav be deposited Lssential to the acoustic etTcetiveness 
of the multifunctional kit 41 is an air layer 25 between the 
assembly package 42 and the areal vehicle part 11 In order 
to further improve this acoustic effectiveness the 
inicroporous stiffening layer 14 has a bending stiffness Lit 
B=0.005 Nm to B=10.5 Nm, in particular from B=0.025 Nm 
u. R-6.0 Nm. 

Fhe ultralight kit according to the invention, according to 
I Ki. 5 is particularly suitable for the construction of a floor 
insulation or the inner end wall covering. It comprises an 
approx 1.1 mm thick aluminium car body part 11, on which 
there is applied a light damping layer 12, for example an 
SDK damping layer, whilst forming an air layer 25. Such 
SDI . damping laycis are known and is a rule have a surface 
pattern according to the patent LP 0 474 5^3 and a special 
bitumenous material composition. 'I "hose are applied with 
the pattern onto the sheeting and are rigidly connected to the 
soft foam system. I"he effective density of this damping 
layer 12 is p=H0O kg nr\ In the present embodiment 
example an approx. 2.0 mm thick damping layer with an 
area-weight of approx 2.4 kg/rrr is used. Onto this there is 
applied an approx. 25 mm thick layer of moulded foam 13 
with a spacial weight of approx. 20 kg.'nr\ or with an 
area-weight of approx. 0.4 kg/nr to 1.75 kg/rrr. 'ITiis 
moulded foam layer 13 is in particular a thermornoulded 
foam layer and is open-pored and is connected to an approx. 
15 mm to 5.0 mm thick mieroporous, stiff fibre layer 14 of 
approx 0.6 kgnr to 1.6 kg/nr surface weight. Suitable as 
a damping layer are also ultra-light, bitumenous damping 
layers of several layers, which for example comprise an 
aluminium foil or tibre-reinforced plastic paper or bitumen- 
free damping materials, for example EPDM or moulded 
foam with an effective spacial weight of approx. 40 kg/m . 
line mieroporous fibre layer 14 is of the type such that this 
has a total airflow resistance of R,=500 Nsm" 1 to R,=2500 
Nsm" \ m particular from R,-°00 Nsm" 1 to R -2000 Nsm" \ 
and an areal-m iss of nv-0.3 kg/nr to nrv-2.0 kg/nr, in 
particular of m, =0.5 kg nr to nv= 1.6 kg nr and a bending 
stiffness of B=0.(X)5 Nm to 11=10 5 Nm, in particular of 
B=0.025 Nm to B=6.0 Nm. Ill is micro porosity and stiffness 
are essential for the absorption capability of the whole 
assembly package and may be achieved by way of a suit able- 
choice of various materials. With the application as floor 
insulation a carpet or decor layer 15 is connected to this 
mieroporous. stiff fibre layer 15 on the side of the vehicle 
passenger space and in this embodiment example has a 
thickness ot approx. 5 mm or an area -weight of approx. 0.6 
kg nr The assembly package 42 according to the invention 
thus weighs only approx. 4.1 kg nr and permits the weight 
of the complete floor group to be reduced from approx. 
15 47 kg m to approx 7.07 kg m . With the application of 
this kit 41 as an inner end wall, the decor layer or carpet 
layer may tx. done away with. 

The frequency dependent course lf» of the absorption 
coefficients shown in 1 Ki 6 clearly illustrates the special 
frequency course for the kit 41 according to the invention 
with an approx. 1.1 mm thick aluminium sheeting: perfect 
sound absorption in the middle frequency range and 
constant, not too large an absorption of u=0. 7 to a=0.N in the 
high frequency range t his is necessary for maintaining the 
ability to understand conversation m the vehicle 

The course 17 ot the frequency dependent insulation ot 
ti e kit 41 acco;di:iL'. to ;hc invention, which can be deduced 
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from I'Ki. 7 clearly no lunger shows any onset of resonance, 
as occurs as a matter of course with the conventional 
spring-mass-systems in ihe region of 200 Hz 

A further application of the kit 41 according to ihe 
invention for the insulation of a root inner covering (sky * 
roof) i> shown in i ICi H. This comprises an approx. 2 mm 
thick carrier layer 26 of a highly pressed fibre material with 
an area-weight of approx. 0 5 kg nr As a subsequent layer 
there is an approx. 15 mm thick foam layer 13 with a spacial 
weight of approx. 20 kgmV I'his foam or moulded foam w 
layer according to the invention carries a stiffening layer 14, 
in particular a mieroporous fibre layer of approx. 1.5 mm 
thickness and approx. 0.4 kg m 1 surface weight. A porous, in 
particular open-pored, soft decor layer 23 of approx 2 rum 
thickness or approx 0.21 kg nr surface weight closes this is 
sound absorbing and oscillation damping, self supporting 
sky roof design. This multifunctional kit according to the 
invention thus comprises a complete thickness of approx. 
24.5 mm and a complete surface weight of approx 1.56 
kg rn : and acts in the same manner as the previously : ) 
described embodiment example. Further embodiment forms 
for the construction of a roof inner covering according to the 
invention are defined in more detail in the dependent claims 
21 to 24. 

It is to he understood that this roof inner covering may :s 
also be provided with a damping layer, in particular with an 
approx 4 mm thick foam damping with a surface pattern 
according to LP 0 474 593 and with an are a- weight of 
approx. 0.15 kg/iiT. 

In an alternative embodiment form of this roof inner *o 
covering the carrier layer 26 may be left out and the 
assembly package 42, whilst forming an air layer 25, is 
directly adhesed to the areal vehicle part 11. By way of this, 
although the oscillation damping of the aluminium root" is 
reduced and tit; sound insulation, in particular with rain or ^ 
tunnel journeys, is somewhat reduced, however with this 
still a sufficiently effective kit according to the invention 
with a thickness of approx. 18.5 mm and an area-weight of 
approx. 0.91 kg/nr may be realised. 

The kit 41 according to the invention may also be applied -*■> 
to door coverings and comprises in one embodimenl form 
according to H(i. 9 an approx. 2.4 mm thick, mu It i -lave red 
damping layer which consists of an ultra-light bitumenous 
damping material and at least on approx. 0. 1 mm thin 
aluminium foil Such multi-layered damping systems 4s 
directly adhesed to the sheeting are known. I*hey are how- 
ever as a rule at least 4 kg nr heavy. The applied system 
according to the invention has an area-weight of still only 
approx 2.67 kg nr w ith a better damping efficiency than 
conventional systems. Subsequently there follows an air gap 50 
25 of a variable thickness. This may in particular be used in 
order to accommodate the mechanics of the window. Ihe 
actual assembly package 42 is protected against damp and 
contamination bv a 25 urn thin PU-foil 27 with an area- 
weight of approx. 0 03 kg m . Hie porous spring layer 13 ^ 
and the mieroporous stitleumg layer 14 arc lormcd accord- 
ing to the features of claims 26 to 29 This layer sequence is 
closed on the passenger space side by an approx. 2 mm thick 
porous cover layer 23. in particular an open-pored decor 
layer, with an area-weight of approx. 0 21 kg rrT. thus this n" 
assembly package comprises an area- weight of approx. 3.51 
kg nr. It is to be understood that this assembly package 42 
mav only be mounted partially and preferably only in the 
area! regions M the door 

It in tf fx: understood thai (his kit 41 may also tx provided 
uitfi a damping lavcr 12 between the areal vehicle part 11. 
(Ins consisting cithci of tnulli-Iavcicd, approx. 2 3 mm thick 
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ultra-light damping material with an area-weight of approx. 
2 67 kg m : and with at least one, approx 0 1 mm thin 
aluminium foil, or of a multi-layered, approx. 2.3 mm thick, 
ultra-light damping material with an area-weight of approx. 
2 67 kii nr and with at least one approx. 0. 1 mm thin foil uf 
fibre reinforced plastic paper. Thus the area-weight of the 
multi-layered damping layer is approx. 2.54 kg nr. 

The kit 41 according to the invention may also be applied 
as the outer end wall covering, as is shown in I KiS 10 and 
II. ITie assembly package used for this comprises on the 
side of the motor space a dirt-resistant protective layer 28, 
in particular an oil and water resistant protective tleece I*he 
mieroporous stilfening layer 14 is arranged between the 
spring layer 13 and this protective layer, wherein the stiff- 
ening layer consists of a highly pressed fibre material witn 
a thickness of approx. 2.5 mm and an area-weight of approx. 
1.0 kgtrr, the open-pored spring lavcr of the assembly 
package 42 either consisting of an approx. 15 mm thick 
thermomoukied foam with an area-weight ot approx. 0.3 
kg nr, or of an approx. 15 mm thick PU moulded foam with 
an area-weight of approx. 0.6 kg/rrr to 0.9 kg'nr, or of an 
approx. 15 mm thick duroplastic mixed fibre tleece of heat 
resistant fibres and with an area-weight of approx. 0.7 kg/rrr 
to 1.0 kg/rrr. The protective layer on the motor space side 
comprises a thickness of 0.2 to 0.4 mm and an area-weight 
of 0.1 to 0.3 kg'nr. With this embodiment form the assem- 
bly package 42 is adhesed in a simple manner to the areal 
vehicle part 11 whilst forming an air layer 25. 

In one further embodiment form of this assembly pack- 
age 42 used as an outer end wall covering, as is shown in 
I Ki. 11, the mieroporous stiffening layer 14 lies between the 
porous spring layer 13 and the air layer 25. Again the 
open-pored spring layer of the assembly package may 
consist of a thermomoukied foam, of a PU moulded foam or 
of a duroplastic mixed fibre tleece, and on the motor space 
side is provided with a protective layer 2H. This assembly 
package 42 may be adhesed to the areal vehicle part 11 or 
only laved on. In order to lay on the assembly package in a 
stable manner, this comprises a earner layer 26. It is to be 
understood that with these embodiment forms between the 
assembly package 42 and the air layer 25 there may also be 
provided a foam clamping, which comprises a thickness of 3 
mm and an area-weight of approx 0.12 kg nr. 

Hie advantages of the kit according to the invention are 
particularly evident with the application of thin steel sheet- 
ing or light aluminium sheeting or organo-sheeting, as is 
favourably used today in the automobile industry. A further 
advantage of the kit according to the invention lies in the 
extremely low heat conductubihty of the applied porous 
spring layer, which leads to the fact that this kit apart from 
its good acoustic effectiveness also has a gcnxl heat insula- 
tion. 

What is claimed is: 

I. A multi-functional insulation for use in vehicles, which 
is sound-absorbing, sound-insulating, oscillation-damping 
and heat-insulating, for use as a tloor insulation, an end wall 
insulation, a door covering, or a roof inner covering, in 
combination with at least one sheet -like vehicle part and 
having a noise-reducing assembly package ol several layers, 
the assembly package comprising: 

at least one porous resilient layer; 

a mieroporous stiffening layer which has a total airflow 
resistance of R,=500 Nsm~* to R,=25(K) Nsm"\ and an 
areal-mass of m , ^0 3 kg nr to m, -2 0 kg nr; 

wherein between the assembly package and the sheet dike 
vehicle part there is provided an air lavcr, and 

wherein said miilti-la\e:e J assembly package is a heavy- 
laycr :rcc paekagc. 
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2. The multi-functional insulation according to claim 1 
wherein the mieroporous stiffening layer has a bending 
stiffness of B=0.(K»5 Nm to B=10.5 Nm 

3 Ilie multi-functional insulation according to claim 1 
whciein the assembly package fuithci compiises a porous .* 
cover layer selected from the group comprising a soft decor 
layer, a carpel layer, or a dirt-resistant protective tleece 

4. The multi-functional insulation according to claim 1 
wherein the at least one porous resilient layer is disposed 
between the air layer and the mieroporous stiffening layer, io 

5. The multi-functional insulation according to claim 1 
wherein the porous resilient layer comprises a thermomoul- 
ded foam with a density of p = 30 kg,m\ 

6 Hie multi-functional insulation according to claim 1 
wherein the porous resilient layer comprises a PU moulded i> 
foam with a density of p~70 kg/m\ 

7. Ilie multi-functional insulation according to claim 1 
wherein the porous resilient laver comprises a thermoplastic 
mixed fibre tleece with a density of p = 70 kg/m\ 

H. The multi-functional insulation according to claim 1 :u 
wherein the porous resilient layer comprises a duroplastic 
fibre tleece with a density of p = 70 kg/nr\ 

9 The multi-functional insulation according to claim 5, 
further comprising a damping layer, at least a portion of 
which is disposed between the assembly package and the :^ 
sheet-like vehicle part. 

10 l*he multi-functional insulation iccording to claim 9, 
wherein the damping layer has a thickness of about 2.2 mm 
and comprises an ultra-light damping material with an 
area- weight of about 2.1 kg/m\ wherein: 

the damping layer is adhesed unto the sheet-like vehicle 
part, 

the air layer, formed between the assembly package and 
the damping layer by a relief- like support of the assem- 
bly package has a thickness of about (1.2 mm. 

11. The multi-functional insulation according to claim 9, 
wherein the damping layer comprises a multi-layered, ultra- 
light damping material comprising; 

at least an about 0 2 mm thin aluminum foil and having +) 
an area-weight of about 2 n -4 kg nr; wherein 

the damping layer is adhesed onto the sheet-like vehicle 
part, 

the air layer, formed between the assembly package and 
the damping layer by a relief-like support of the assem- 45 
bly package, has a thickness of about 0.2 mm. 

12 The multi-functional insulation iccording to claim 9, 
wherein the damping layer comprises a multi-layered, ultra- 
light damping material comprising: 

at least an about 0.2 mm thin fibre reinforced plastic paper 50 
and having an area- weight of about 2.67 kg/nr; 
wherein 

the damping layer is adhesed onto the sheet- like vehicle 
part; 

the air layer, formed between the assembly package and 55 
the damping liver by a relief-like support of the 
assembty package, has a thickness of about 0 2 mm. 

13 The multi-functional insulation according to claim 9. 
therein the damping layer has a thickness of about 2.0 mm 
and comprises an ultra-light LI'DM damping material with »■! 
an area weight of about 2.1 kg nr and a relief like struc- 
tured surface, wherein 

the damping lavi r has 1 first side and a second side, said 
first side lies with the re lief -like structured surface on 
the sheet- like vehicle part so that the air layer. n> 
formed between the relict -like structured surtace ot 
the damping lavci and the sheet-like vehicle part, at 



s 

least in regions, has a thickness of about 0.2 mm, and 
said second side is fastened to the porous resilient 
layer. 

14 ITie multi-functional insulation according to claim 9, 
wherein the damping layer comprises an about 4 mm thin 
moulded foam layer with an effective spacial weight of 
about 40 kg. m 3 or an area-weight ot about 0.2 kg, nr and 
having a relict-like structured surface; wherein 

the damping layer has a first side and a second side, said 
first side lies with the relief-like structured surface on 
the sheet -like vehicle part so that the air layer, 
formed between the relief-like structured surface of 
the damping layer and the sheet-like vehicle part, at 
least in regions, has a thickness of about 0 2 mm, and 
said second side is fastened to the porous resilient 
layer. 

15. The multi-functional insulation according to claim 5 
wherein, when used lor the floor insulation, the assembly 
package comprises a decor layer of about 5 mm thickness 
and an area-weight of 0. 1 kg, nr to 1.0 kg, nr. 

16. Ilie multi-functional insulation according to claim 5, 
wherein, when used for the end wall insulation, the assembly 
package further comprises a decor layer of about 5 mm 
thickness and an area-weight of 0.4 k^'m to 1.0 kg/nr. 

17 Hie multi-functional insulation according to claim 1 
wherein, when used for the roof inner covering, the assem- 
bly package comprises a relief- like structured surface which, 
while forming an air layer, is adhesed to the sheet-like 
vehicle part; and 

the porous resilient layer comprises a stiff the rmomoulded 
foam layer with a compression modulus ot more than 
120,000 Pa, with a thickness of about 13 mm to 17 mm 
and with an area-weight of 0.2 kg/nr to 0.4 kg/rrr; and 
the mieroporous stiffening layer has a thickness of 1.5 mm 
to 2.0 mm and an area-weight of 0.4 kg, nr to 0.6 
kg rn ; and further com prising 

a porous decor layer having a thickness of about 2 mm 
and an area- weight of about 0.21 kg/nr. 
18. The multi-functional insulation according to claim 1 
wherein, when used for the roof inner covering, the assem- 
bly package comprises a relief-like structured surface which, 
while forming an air layer, is adhesed to the sheet -like 
vehicle part; and 

the porous resilient layer comprises an open-pored sott 
PU moulded foam layer with a compression modulus of 
less than 60 kPa, with a thickness of about 20 mm and 
with an area-weight of 0.S kg, nr ; and 
the mieroporous stiffening layer has a thickness of 1.5 mm 
to 2.0 mm and an area-weight of 0 4 kg. m" to 0.6 
kg nr; and further comprising 

a porous decor layer having a thickness of about 2 mm 
and an area -weight of about 0.21 kg nr. 
19 The multi-functional insulation according to claim I 
wherein, when used for the roof inner covering, the assem- 
blv package comprises a relief-like structured surtaec which, 
while forming an air laver, is adhesed to the sheet-like 
vehicle part, and 

the porous resilient layi r comprises a thermoplastic mixed 
fibre tleece with a densilv of less than 35 kg m\ with 
a thickness of about 20 mm and with 111 area-weight of 
0 7 kg, nr. and 
t he mieroporous stiffening laver has a thickness of 1 .5 mm 
to 2.0 mm and an area-weight of 0 4 kg nr to 0.6 
kg nr; and further comprising 

a p' m ; mis decor laver having a th ickness of about 2 mm 
and an aiea-weigh! of about 0.2! kg m . 
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20 The multi-functional insulation according to claim 1 
wherein, when used tor the roof inner covering, the assem- 
bly package comprises a relief-like structured surface which, 
while forming an air layer is adhesed to the sheet-like 
vehicle part, and 

the porous resilient layer comprises a duroplaslic mixed 
fibre tleece with a density of less than 50 kg nr\ with 
a thickness of about 20 mm and with an area-weight of 
1 0 kg rrr; and 
the microporous stilTening lavcr has a thickness of 1.5 mm 
to 2.0 mm and an area-weight of 0.4 kg nr to 0.6 
kg m 2 ; and further comprising 
a porous decor layer having a thickness of about 2 mm 

and an a re a- weight of about 0.21 kg in". 
21. ITic multi-functional insulation according to claim I 
wherein, when used for tne roof inner covering, the assem- 
bly package comprises a relief-like structured surface which, 
while forming an air layer, bears against the sheet -like 
vehicle part, the assembly package additionally comprising: 
an open-pored, stiff carrier layer, and 
the porous resilient layer comprises a stiff thermomoulded 
foam layer with a compression modulus of more than 
1 20 .000 Pa, with a thickness of about 13 mm to 17 mm 
and with an area-weight of 0.2 kg m 2 to 0.4 kg rrr; and 
the microporous stiffening layer has a thickness of 1.5 mm 
to 2.0 mm and an are a -weight of 0.4 kg/m~ to 0.6 
kg/m 2 ; and further comprising 
a porous decor layer having a thickness of about 2 mm 
and an area-weight of about 0.21 kg, rrr. 

22 I~he multi-functional insulation according to claim I 
wherein, when used tor the roof inner covering, the assem- 
bly package comprises a relief-like structured surface which, 
while forming an air layer, bears against the sheet-tike 
vehicle pan, and additionally comprising: 

an open-pored, stiff carrier layer, 

the porous resilient layer comprising an open-pored soft 
PU moulded foam layer with a compression modulus of 
less than 60 kPa, with a thickness of about 20 mm and 
an area -weight of about 0.8 kg, rrr; and 

the microporous stiffening layer has a thickness of 1 .5 mm 
to 2.0 mm and an area-weight of 0 4 kg nr to 0.6 
kg nr; and further com prising 

a porous decor layer having a thickness of about 2 mm 
and an area-weight of about 0.21 kg nr. 

23 ITie multi-functional insulation according to claim 1 
wherein, when used for the roof inner covering, the assem- 
bly package comprises a relief-like structured surface which, 
while forming an air laver, bears against the sheet-like 
vehicle part, and additionally comprising 

an open -pored, stiff carrier layer, and 

the porous resilient layer comprises a thermoplastic mixed 

fibre tleece with a density of less than 35 kg rn \ with 

a thickness of about 20 mm and with an area- weight of 

about 0 7 kg nr; and 
the microporous stiffening layer has a thickness of 1 5 mm 

to 2.0 mm and an area-weight of 0 1 kg nr to 0.6 

kg nr; and further comprising 

a porous decor laver having a thickness of aN>ut 2 mm 
and an area-weight of about 0.21 kg. nr. 

24 The multi-functional insulation according to claim I 
wherein, when used for die roof inner covering, the assem- 
bly package comprises a relief-like struct in cd surface winch, 
while forming an air laver, l>cars against the sheet-ltke 
vehicle part, and additionally comprises: 

an o;x:n -pored, stiil earner layei. t uid 



the porous resilient layer comprises a duroplaslic mixed 
fibre tleece with a density of less than 50 kg m\ with 
a thickness of ahoui 20 mm and with an area-weight of 
about 1 0 kg m . and 

the microporous stiffening layer has a thickness of 1 .5 mm 
it) 2.0 mm and an area-weight of 04 kg/nr to 0.6 
kg rrr, and further comprising 

a porous decor laver having a thickness of about 2 mm 
and an area-weight of about 0.21 kg, nr. 

25. The multi-functional insulation according to claim 21 
wherein, when used for the root inner covering, between the 
assembly package and the sheet-like vehicle part, at least 
partially, there is disposed a damping layer which comprises 
a moulded foam with a thickness of about 4 mm and an 
area-weight of about 0.2 kg, nr. 

26. The multi-functional insulation according to claim I 
w herein, when used for the door covering an about 25 //mm 
thin PU foil with about 0.003 kgm 2 surface weight is 
provided between the air layer and the assembly package, 

the porous resilient layer comprising an about 15 mm 
thick thermomoulded foam with an area -weight of 
about 0.3 kg/m 2 . 

27. The multi-functional insulation according to claim 1 
wherein, when used for the door covering, an about 25 trtn 
thin PU foil with about 0.003 kg/m 2 surface weight is 
provided between the air layer and the assembly package; 

the porous resilient layer comprising an about 15 mm 
thick moulded foam layer with an area-weight of about 
0.6 kg/nr to 03J kg m 2 . 

28. The multi-functional insulation according to claim I 
wherein, when used for the door covering, an about 25 itm 
thin PU foil with about 0.003 kgm" surface weight is 
provided between the air layer and the assemhly package, 

the porous resilient layer comprising an about 15 mm 
thick thermoplastic mixed fibre tleece with a density of 
less than about 35 kg/nr" and an are a -weight of about 
0 5 kg/nr 

29. ITic multi-functional insulation according to claim I 
wherein, when used for the door covering, an about 25 urn 
thin PU foil with about 0.003 kg/nr surface weight is 
provided between the air layer ar.d the assemhly package, 

the porous resilient layer comprising an about 15 mm 
thick duroplaslic mixed tibre tleece with a density of 
less than about 50 kg nr' and an area -weight of about 
0.75 kg m 2 . 

30. The multi-funclional insulation according to claim 26, 
wherein the sheet -like vehicle part, at least partially, is 
provided with a damping layer, which comprises a multi- 
layered, about 2.3 mm thick ultra-light damping material, 
w ith an area-weight of about 2.67 kg rrr and with at least an 
about 0 1 mm thin aluminum foil. 

31 The multi-functional insulation according to claim 26, 
wherein the sheet-like vehicle pari, at least partially, is 
provided with a damping layer, which comprises a multi- 
layered, about 2.3 mm thick ultra -light damping material, 
with an area-weight of about 2.67 kg nr and w ith at least an 
about 0 1 mm thin foil of fibre reinforced plastic paper, 
wherein the area-weight of the multi-layered damping laver 
is about 2.54 kg nr. 

32. The multi-functional insulation according to claim 1 
w herein 

the porous resilient laver further comprises a \> mm thick 
thermomoulded foam with an area-weigh! of about 0.3 
kg nr. 

33 The niiilti-functio;ial insulation according to claim I 
w herein 
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the porous resilient layer further comprises an about 15 
rnrn thick FU moulded foam with an area-weight of 
about 0 6 kg nr to ( K9 kg nr. 

34 The multi-funitional insulation according to claim 1 
wherein: 

the porous resilient laver further comprises an ahout 15 
mm thick duroplastic mixed fibre fleece of heat- 
resistant fibres and with an area-weight of alxmt 0.7 
kg, nr to 1.0 kg. m". 

35 The multi-functional insulation according to claim 32 
wherein a dirt-resistant protective fleece Is provided t>etween 
the air layer and the assembly package, said dirt-resistant 
protective fleece having an are a -weight of 0.05 kg/rrr to 
0l5kgnr 

36 The multi-functional insulation according to claim 1. 
wherein the microporous stiffening layer is disposed 
between the porous resilient layer and the air layer. 

37 The multi-functional insulation according to claim 36 
wherein, when used for the end wall insulation of a motor 
space side, 

the uiicroporous stifleriiiig layer comprises a highly 

pressed fibre material with a thickness of ahout 2.5 mm 

and an area-weight of about 1.0 kg/rrr; 
the porous resilient layer comprises an about 1 5 mm thick 

thermornoulded foam with an area-weight of about 0.3 

kg/rrr ; and 

further comprising a dirt-resistant protective layer on the 
motor space side with a thickness of 0.2 to 0.4 mm and 
an area -weight of 0.1 to 0.3 kg, /'nr. 

38. The multi-functional insulation according to claim 36 
wherein, when used for the end wall insulation ot a motor 
space side, 

the microporous stiffening layer comprises a highly 

pressed fibre material with a thickness of about 2.5 mm 

and an area-weight of about 1.0 kg'irr; 
the porous resilient layer comprises an about 15 mm thick 

PU moulded foam with an area-weight of about 0.6 

kg/rrr to 0.*) kg, nr, and 
further comprising a dirt-resistant protective layer on the 

motor space side with a thickness of 0.2 to 0.4 mm and 

an area-weight of 0.1 to 0.3 kg, irr 

39. I~he multi-functional insulation according to claim 36 
wherein, when used for the end wall insulation of a motor 
space side, 

the microporous stiffening layer comprises a hrghlv 
pressed fibre material with a thickness of about 2.5 mm 
and an area-weight of about t.O kg'nr, 

the porous resilient laver comprises an about 15 mm thick 
duroplastic mixed fibre fleece of heat-resistant fibres 
with an area-weight of ahout 0. 7 kg nr to 1.0 kg nr; 
and 

further comprising a dirt-resistant protective layer on the 
motor space side with a thickness of 0.2 to 0 4 mm and 
an area -weigh l of 0.1 to 0.3 kg ir 

40 l*he multi-functional insulation according to claim 32 
wherein, bet we- en t he air laver and the assembly package a 
foam damping layer having a thickness of 3.0 mm and an 
area-weight of alxmt 0 12 kg nr is provided. 

41 The multi-functional insulation according to claim I 
wherein the sheet -like vehicle part is an about 0.N mm thick 
steel sheeting 

42 Ilic multi-functional insulation according to claim 1 
wherein the sheet -like vehicle part is an about 1 1 mm thick 
aluminum sheeting 

43 Hie multi-functional insulation according to claim I 
wherein the sheet-like vehicle put is an about 1 5 nun thick 
lib re -reinforced plaMic pari 



12 

44. The multi-functional insulation according to claim I 
wherein the porous resilient layer has a heat conductabilitv 
>. of less than 0.05 W mK. 

45 A multi-layered assembly patktge for a multi- 
* functional insulation for use m vehicles, which is sou re- 
absorbing, sound-insulating, oscillation-damping and heat- 
insulating, said multi-layered assembly package having 
several layers, the assembly package comprising: a 
microporous stiffening laver which has a total airflow resis- 

l ■) tance of R,-500 NsitT 1 to R r -2500 NsrrT\ and an arcal- 
mass of nv=0.3 kg nr to m / .=2.0 kg/rrr, and wherein said 
multi-layered assembly package is a heavy-layer free pack- 
age. 

46 The multi-layered avsembly package according to 
l s claim 45, wherein the microporous st ffening layer has a 

bending stiffness of B=0.005 Nm to B=10.5 Nm. 

47. The multi- layered assembly package according to 
claim 45, wherein the assembly package further comprises 
a layer selected from the group comprising a damping layer 

V' and an adhesive layer. 

4H The multi-functional iasulation according to claim 10 
wherein, when used for the floor insulation, the assembly 
package further comprises a decor layer of about 5 mm 
thickness and an area-weight of 0.4 kg m to 1.0 kg/m . 

2* 49 The multi-functional insulation according to claim 10 
wherein, when used for the end wall insulation, the assembly 
package further comprises a decor layer of about 5 mm 
thickness and an area-weight of 0.4 kg nr to 1.0 kg nr. 

50. The multi-functional insulation according to claim 37, 
in wherein a foam damping having a thickness of 3.0 mm and 

an area-weight of about 0 12 kg/m" is provided between the 
air layer and the assembly package. 

51. The multi-functional insulation according to claim 1 
wherein the porous resilient layer comprises an open-pored 

^ foam layer 

52 The multi-functional insulation according to claim 1 
wherein the microporous stiffening layer comprises a layer 
selected from the group comprising an open-pored fibre 
layer and a fibre foam composite layer 
4't 53. The multi-functional insulation according to claim I 
wherein the microporous stiffening layer has a total airflow 
resistance of R,= l JO0 Nsm 1 to R -2000 Nsm \ and an 
areal-mass of m f 4>.5 kg nr to m^-1.6 kg nr 

54. I lie multi-functional insulation according to claim 2 
4S wherein the microporous stiffening layer has a bending 
stiffness of B=0.025 Nm to H=6.0 Nm 

55 The multi-functional insulation according to claim 5 
wherein the thermomouldcd foam has a density ot p ^ 1 5 
kg rn\ 

v> 56. The multi-functional insulation according to claim 6 
wherein the PU moulded toam has a density of p= 15 kg m \ 

57 The multi-functional insulation according to elaim 7 
wherein the thermoplastic mixed fibre fleece has a density of 
P^35 kgm\ 

58 The multi-functional insulation according to elaim 8 
whetem the duroplastic fibre fleece has a density ot p = 50 
kg m * 

5M The multi-functional insulation according to claim 13 
wherein the LPDM damping material is bitumen-free. 

60 The multi-functional insulation according to claim 21 
wherein the open-pored, stiff carrier laver is selected from 
the group comprising a highlv pressed, microporous fibre 
material and a honevcomb-likc constructed carrier material, 
of about 3 to 5 mm thickness and an area-weight ot 0.1 to 

^ 0 6 kg nr. 

61 The multi-functional insulation according to ct iiui 22 
wheiein the open-pored, stiff carrici laver is selecte.l tiom 
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the group comprising a highly pressed, micro porous fibre 
material and a honeycomb-like constructed carrier material, 
of about 3 to 5 mm thickness and an area-weight of 0.4 to 
0 6 kg nr. 

62 Ihc multi-functional insulation according to claim 23 
wherein the open-pored, stitf carrier layer is selected from 
the group comprising a highly pressed, microporous fibre 
material and a honeycomb-like constructed carrier material, 
of about 3 to 5 mm thickness and an area-weight of 0.4 to 
0 6 kg nr. 

63 The multi-functional insulation according to claim 24 
wherein the open-pored, still carrier layer is selected from 
the group comprising a highly pressed, microporous fibre 
ma'erial and a honeycomb-like constructed carrier material, 
of about 3 to 5 mm thickness and an area-weight of 0.4 to 
0.6 kg/nrr. 

64 The multi-functional insulation according to claim 32 
wherein the dirt-resistant protective layer further comprises 
an oil and water resistant protective dcece 

65 I*he multi-functional insulation according to claim 33 
wherein the dirt-resistant protective layer further comprises 
an oil and water resistant protective deece 

66 Hie multi-functional insulation according to claim 34 
wherein the dirt-resistant protective layer further comprises 
an oil and water resistant protective tleece. 

67. The multi-functional iasulation according to claim 35 
wherein the dirt-resistant protective tleece further comprises 
an oil and water resistant protective tleece. 

68 The multi-functional insulation according to claim 37 
wherein the dirt-resistant protective layer is a water and oil 
resistant fibre tleece. 

69 ITic multi-functional insulation according to claim 38 
wherein the dirt -resist ant protective layer is a water and oil 
resistant fibre tleece. 

70 The multi-functional iasulation according to claim 39 
wherein the dirt-resistant protective layer is a water and oil 
resistant fibre tleece. 

71 The multi-functional iasulation according to claim 43, 
wherein the fibre-reinforced plastic part is preferably 
orgaiio-shceting 

72 Vhc multi-functional insulation according to claim 44, 
wherein the porous resilient layer has a heat conductability 
/. of preferably 0.04 W/mK. 

73 The assembly package according to claim 47 wherein 
the assembly package further comprises a damping layer and 
an adhesive laver. 

74 I lie multi-functional insulation according to claim 9 
wherein: 

the porous resilient laver has a thickness of about 2n mm 
and a surface weight of about 0.4 kg nr to 1.75 kg nr, 
a ml 

the microporous stiffening layer has a thickness of 1 .5 mm 
to 5.0 mm and an area-weight of 0 6 kg nr to 1.6 
kg nr. 

75 The multi-functional insulation according to claim 6. 
wherein, when used for the floor insulation, the assembly 
package comprises a decor layer ot about s mm thickness 
and an area-weight of 0.4 kg nr to 1.0 kg nr. 

76 I Tic multi-functional insulation according to claim 6, 
when in, when used for the end wall insulation, (he assembly 
package further comprises a decor layer of about 5 mm 
thickness and an area weight of 0. I kg nr to 1.0 kg nr 

77 fhe multi-functional insulatum according to claim 7. 
wherein, when used for the floor insulation, the assembly 
package comprises a decor layer of about 5 mm thickness 
and an area-weight of 0 4 kg m" to 1.0 kgm" 

78 flic multi-functional insulation according to claim 7. 
w he ie in. whe n used for the end wall insulation, the asscmbU 



package further comprises a decor layer of about 5 mm 
thickness and an area-weight of 0 4 kgm to 1 0 kgnr 

79. l*he multi-functional insulation according to claim 8, 
wherein, when used for the floor insulation, the assembly 
package composes a elecor Ia\ef ol atMLl 5 UlUi thickness 
and an area-weight of 0.4 kg m 2 to 1 0 kg nr. 

80. ITie multi-functional insulation according to claim 8, 
wherein, when used for the end wall insulation, the assembly 
package further comprises a decor layer of about 5 mm 
thickness and an area-weight of 0.4 kg m" to 1.0 kg nr. 

81 llie multi-functional insulation according to claim 9, 
wherein, when u.sed for the floor insulation, the assembly 
package comprises a decor layer of about 5 mm thickness 
and an area-weight of 0.4 kgm" to 1.0 kgm*. 

82 The multi-functional insulation according to claim 9, 
wherein, when used for the end wall insulation, the assembly 
package further comprises a decor layer of about 5 mm 
thickness and an area-weight of (14 kg nr to 1 0 kgm" 

83 Hie multi-functional insulation according to claim 22 
wherein, when used for the roof inner covering, between the 
assembly package and the sheet-like vehicle part, at least 
partially, there is disposed a damping layer which comprises 
a moulded foam with a thickness of about 4 mm and an 
area-weight of about 0.2 kg/m 2 . 

84 The multi-functional insulation according to claim 23 
wherein, when used for the roof inner covering, between the 
assembly package and the sheet-like vehicle part, at least 
partially, there is disposed a damping layer which comprises 
a moulded foam with a thickness of about 4 mm and an 
area-weight of about 0.2 kg'nr. 

85, The multi-functional insulation according to claim 24 
wherein, when used for the roof inner covering, between the 
assembly package and the sheet-like vehicle part, at least 
partially, there is disposed a damping layer which comprises 
a moulded foam with a thickness of about 4 mm and an 
area-weight of about 0.2 kg m z . 

86, The multi-functional insulation according to claim 1 
wherein 

tlx; microporous stiffening layer has a thickness of about 
1 mm to 1.5 mm and an area-weight of about 0.5 kg nr; 
and 

further comprising an open-pored decor layer having an 
area-weight of about 0.21 kg'nr and a thickness of 
about 2 mm. 

87 The multi-functional insulation according to claim 27, 
wherein the sheet-like vehicle part, at least partially, is 
provided with a damping layer, which comprises a multi- 
layered, about 2.3 mm thick ultra-light damping material, 
w ith an area-weight of about 2.67 kg nr and with at least an 
about 0.1 mm thin aluminum foil. 

88 ITie multi-functional insulation according to claim 27, 
wherein the sheet -like vehicle part, at least partially, is 
provided with a damping layer, which comprises a multi- 
layered, about 2.3 mm thick ultra-light damping material, 
with an area-weight of about 2.67 kg nr and with at least an 
about 0 I mm thin foil ot fibre -reinforced plastic paper, 
wherein the area-weight of the multi-layered damping layer 
is about 2.54 kg nr. 

89. The multi-functional insulation according to claim 28, 
wherein the sheet-like vehicle part, at least partially, is 
provided with a damping laver, which comprises a multi 
layered, about 2 3 mm thick ultra-light damping material, 
with an area-weight of about 2.67 kg nr and with it least an 
abuil 0.1 mm thin aluminum foil. 

90 ['he multi-functional insulation according to claim 28. 
wherein the sheet-like vehicle part, ;it leas! partially, is 
piocided with a damping layei. which comprises a mult l- 
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layered, about 2.3 mm thick ultra-light damping material, 
with an area-weight ot" about 2.67 kg nr and with at least an 
about 0 1 mm thin toil of fibre- re in forced plastic paper, 
wherein the area-weight of the mulli -layered damping layer 
is about 2.54 kg nr 

91 ITie multi-functional insulation according to claim 29, 
wherein the sheet-like vehicle part, at least partially, is 
provided with a damping layer, which comprises a multi- 
layered, about 2.3 mm thick ultra-light damping material, 
with an area -weight ot" about 2.67 k g nr and with at least an \< 
about 0.1 mm thin aluminum foil. 

92 The multi-functional insulation according to claim 29, 
wherein the sheet-like vehicle part, at least partially, is 
provided with a damping layer, winch comprises a multi- 
layered, about 2.3 mm thick ultra-light damping material. t< 
with an area-weight of about 2.67 kg nr and with at least an 
about 0.1 mm thin foil of tibrc-rcinforced plastic paper, 
wherein the area-weight of the multi-layered damping layer 

is about 2.54 kg nr. 

93. The mu It i- functional insulation according to claim 1. 
wherein when used for the end wall insulation of a motor 
space side further comprises: 

a dirt-resistant protective layer; 

the microporous slitfening layer being disposed between 
the porous resilient layer and the dirt-resistant protec- ~ 
tive layer and comprises a highly pressed fibre material 
with a thickness of about 2.5 mm and an area-weight of 
about 10 kg itT; 

the dirt-resistant protective layer having a thickness of 0.2 , ( . 
to 0.4 mm and an area-weight of 0.1 to 0.3 kg, nr. 

94. The multi-functional insulation according to claim 33 
wherein a dirt-resistant protective tleece is provided between 



the air layer and the assembly package, said dirt-resistant 
protective fleece having an area-weight of 0.05 kg nr to 
0 15 kg nr. 

95 The multi-functional insulation according to claim 33 
wherein, between the air layer and the assembly package a 
foam damping layer having a thickness of 3.0 mm and an 
are a -weight of about 0.12 kg nr is provided. 

96 The multi-functional insulation according to claim 34 
wherein a dirt-resistant protective tleece Ls provided between 
the air layer and the assembly package, said dirt-resistant 
protective tleece having an area-weight of 0.05 kg nr to 
0 15 kg nr. 

97. I*he multi-functional insulation according to claim 34 
wherein, between the air layer and the assembly package a 
foam damping layer having a thickness of 3.0 mm and an 
area-weight of about 0.12 kg nr is provided. 

9X The assembly package according to claim 46, wherein 
the assembly package further comprises a layer selected 
from the uroup comprising a damping layer and an adhesive 
layer. 

99. I*he assembly package according to claim 98 wherein 
the assembly package further comprises a damping layer and 
an adhesive layer. 

100. [Tie assembly package according to claim 45 
wherein the microporous stitlening layer has a total airflow 
resistance of R,-900 Nsm" 3 to R,-2000 Nsrrr, and an 
areal-mass of nv-0.5 kg/nr to nv-1.6 kg/m 2 . 

101. ITie assembly package according to claim 46 
wherein the microporous stitlening layer has a bending 
stitTness of 1UO.025 Nm to B=6.0 Nm .' 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 6,145,617 Page 1 of 2 

DATED : November 14, 2000 

INVENTOR(S) :Alts 

It is certified that error appears in the above-identified patent and that said Letters 
Patent is hereby corrected as shown below: 

Claim 3, line 3, change "comprising" to --consisting of - 

Claim 3, line 4, change "or" to -and- 

Claim 9, line, 1, change "5" to -1- 

Claim 47, line 3, change "comprising" to -consisting of- 

Claim 52, line 3, change " comprising" to --consisting of- 

Claim 60, line 3, change " comprising" to -consisting of- 
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Claim 61 , line 3, change "comprising" to -consisting of -- 

Claim 62, line 3, change "comprising" to --consisting of~ 

Claim 63, line 3, change " comprising" to -consisting of» 

Claim 98, line 3, change " comprising" to -consisting of- 



Aitest: 



Signed and Sealed this 
Twenty-ninth Day of May, 2001 



NICHOLAS P, GODICI 

Attesting Officer Acting Director of thr United Starr' Pcteui end Tradcmuri Office 



04/09/2002, EAST Version: 



1.03. 0002 



